Spatial variability of total soil nitrogen and sulphur content has been observed in two plots (I -54 ha and II -32 ha). Soil samples were taken from the topsoil in a regular grid, which was localised by GPS (individual sampling points were 80 m apart); subsequently total soil N and S contents were analysed. The average N content in plot I was 0.16%; in plot II it was 0.12%. The content of S in plots I and II was 0.09% and 0.08%, respectively. Spatial variability of total N differed in separate parts of the plots. A higher variability was recorded in plot I, where the coefficient of variation (CV) was 15.7%, whereas in plot II it was only 11.1%. However, sulphur showed only little variability, and thus its coefficient of variation was low (2.5 a 2.3% in plots I and II, respectively). A positive and mostly conclusive relationship has been observed between the N content of soil and the crop yield. This effect was more significant in plot II. The S content in soil showed no correlation with yield. Furthermore, positive correlations were observed between field altitude, soil moisture and crop yield in both plots.
Much attention has been paid to studying the nutrient properties in different areas and plots, dealing with total nutrient content, their forms and variability in the soil profile, with respect to their availability to plants.
In recent years the attention has been focused on spatial variability of nutrients in soils, comparing different ground covers and locations (Gallardo and Parama 2007, Wang et al. 2007 ). Differences in this characteristic were compared between individual plots, as well as within a plot; they were related to the possibility of exact identification of the plot and its parts and further usage of these data for specific measures, locally applied (Dahiya et al. 1985 , Brodský et al. 2001 , Baxter et al. 2003 .
Apart from the spatial variability of the nutrient content of soil it is important to study its changes with time; these changes are clearly more distinct at labile forms, whose conclusiveness is time-limited. Knowledge of these facts might be useful as a basis for fertilisation management practices.
In many areas, soils are enriched with sulphur in the form of fertilisers, especially for crops with higher sulphur demands (Scherer 2001 , Matula and Pechová 2002 , Mathot et al. 2008 , Skwierawska et al. 2008 . This trend has become especially important in areas where atmospheric sulphur emission has been reduced. In relation to this, possibilities of sulphur nutrition diagnosis have been widely studied (Blake-Kalff et al. 2000, Matula and Pechová 2007, etc.) . However, data on the total S content in soil and mainly on its spatial variability in different parts of the plots are rather scarce. From the global sulphur cycle it is clear that the majority of soil S is bound in organic compounds (Marschner 1995, Marschner and Rengel 2007) ; even a significant increase of S input from air does not result in a significant increase in S content in soil (Zhao et al. 1998, etc.) . Therefore, most of S is washed out in the form of sulphates, especially under leaching conditions. As is evident in numerous studies, the most important sulphur forms for plant nutrition are sulphates or other more labile, easily mineralisable, organic compounds.
Attention paid to nitrogen is related to efforts that establish a basis for nitrogen fertiliser study. Different forms of soil N were measured to estab-lish their relationship to crop yield, including the possibility of use in precision agriculture (Baxter et al. 2003 , Haberle et al. 2004 , Šilha 2006 .
The aim of our work was to study the correlation of spatial variability of total soil N and S contents with crop yield, slope of the plots and soil moisture in two plots and to specify individual zones within the plots for differential fertilisation management.
MATERIAL AND METHODS
The measurement of total N and S contents was performed in two fields (plot I -54 ha, plot II -32 ha). The general characteristics are shown in Table 1 . Both fields are located near the town of Český Brod, Czech Republic; they face south to southeast. Plot II has a higher slope and generally greater differences in soil granularity. The exact location of the plots, their exposition and the slope rates are specified by the coordinates on the used maps. Both fields have been used for intensive cultivation of cereals and rape.
The soil on both plots is orthic luvisol, and the average annual precipitation and average annual temperature are 579 mm and 9.2°C, respectively.
The farm has no animal production and thus no manure has been used since 1990. The soil is enriched with post-harvest residues and green manure incorporation.
Soil samples (up to the depth of 30 cm) were taken in a regular grid with the distance between individual sampling points of 80 m; in plot I, the organization of the grid was square, in plot II it was triangular. The sampling itself was carried out Total soil N and S contents were determined using the LECO CNS-2000 analyser, the results are given in ppm.
In the established points of the plots spatial variability of other parameters was also observed, including crop yield, slope rate, soil moisture, C content, content of available nutrients, pH, and the content of soil mineral and mineralisable N and total nitrogen content in plants during the growing period. The obtained data were used to specify the correlation between total soil N and S contents and the above parameters. These have been largely discussed by Brodský et al. (2001) , Borůvka et al. (2002) , Štípek et al. (2004) , and Šilha (2006) .
The basic evaluation of data [arithmetic mean, median, standard deviation -σ, coefficient of variation -CV(%)] was carried out using the Statgraphics programme. Map plots displaying the spatial distribution of the parameters studied were processed in the Surfer v.6 (Golden Software) programme with the default girding method settings (interpolation -kriging with the default linear variogram).
RESULTS AND DISCUSSION
The values of total soil N and S contents in both study plots are given in Table 2 . It is evident that plot I shows a higher N content (around 0.16%), whereas plot II contains less N (around 0.12%). These values are common for arable soils (Marschner 1995 , Vaněk et al. 2007 . Other statistical data show that a higher oscillation of total N content was observed in plot I; the N content in the range between 0.11 and 0.20% resulted in the CV of 15.7%. However, plot II with the N content oscillating between 0.09-0.15% had the CV 11.1%.
Spatial variability of N content is shown in Figures 1 and 2 ; Figure 1 shows higher content of N in the western than in the eastern part of plot I. N content does not correlate with the slope (Figure 5 ), as was expected; in contrast, it is influenced by different history of management at individual parts of the field. Plot II (Figure 2 ) had a less significant spatial variability of N content; however, a higher content is evident in southern, i.e. lower, part of the plot, and therefore a correlation between N content and the slope rate is marked here.
The total soil S content recorded in plots I and II was 0.088% and 0.083%, respectively; differences are thus not very significant. Still, the S content is relatively high, which manifests good total status of this element in both soils. The other statistical data given in Table 2 show that the differences between individual sampling points are low as is the variation within the results; this is confirmed by the values of the coefficient of variance reaching only 2.5 and 2.3% in plots I and II, respectively. These values do not correspond to the results of Gallardo and Parama (2007) , who reported a high CV of sulphur, especially in the case of grassy cover. Furthermore, maps showing spatial distribution of S content confirm a balanced content of this element in both plots (Figures 3 and 4) . This balance is probably a result of regular and even sulphur imission in the past and suggests that the stability of this nutrient, bound in soil mainly in organic compounds, is only insignificantly influenced by management practices. Zhao et al. (1998) reported that the total S content in the soil under grass cover at a site in Rothamsted (UK) did not change during a long-term observation, not even with significantly higher imission inputs. The N:S ratio is higher in plot I (1.8), compared to plot II (1.5). This is attributed mainly to the higher N content in plot I. Considering that the differences in N content were much more significant than those of S, N is the determining element of this ratio. Similarly, CV values correspond to N content. The values obtained for S content and N:S ratio are common for most arable soils in the area.
The evaluation of spatial variability of the total N and S contents and crop yield allowed us to state a largely positive significant correlation between total N content and yield. A higher correlation was observed in plot II where Šilha (2006) recorded relatively a high correlation between crop yield and the content of mineralisable and mineral N at the beginning of the crop growing period. Based on the 3-year observation of the content of these N forms in the soil before and during growth, he concluded that time variability of mineral N content is higher than its spatial variability. During the growth of crops, the content of mineral N in soil is low and spatially rather balanced.
No correlation was observed in either plot between total S content and crop yield. This indicates that S content is not a limiting factor for yield, and that the plots under study have sufficient supplies of S in all their parts, even for crops with high S demands, such as rape.
Evaluation of the correlation between the other measured parameters suggests that there is a rather high correlation between slope, soil moisture and crop yield, as shown by Figures 5-7 (plot I) and 8-10 (plot II). This is similar to the results by Persson et al. (2005) who report the topography of a plot as an important factor for potato yield. Additionally, Kumhálová et al. (2008) observed that topography influences moisture conditions of the field in relation to weather conditions in individual years. Borůvka et al. (2002) , when evaluating pedological characteristics of plot I, reported higher content of C org and found dust in southern, i.e. lower part of the plot. Understandably, these local differences influence soil nutrient supplies and the water regime, and consequently more or less affect crops and their yields.
